Resveratrol, a phytochemical inducer of multiple cell death pathways: apoptosis, autophagy and mitotic catastrophe.
Cancers are the largest cause of mortality and morbidity in industrialized countries. In the field of the medicinal chemistry of natural products, numerous studies have reported interesting properties of trans-resveratrol as a chemopreventing agent against cancers, inflammation, and viral infection. Tumor growth inhibition has been linked to the ability of resveratrol to arrest cell cycle progression and to trigger cell death. This review focuses on the pathways that mediate resveratrol-induced cell death. Resveratrol impacts on the mitochondrial functions (respiratory chain, oncoproteins, gene expression, etc), in which p53 protein can be involved and its acetylated or phosphorylated forms. This polyphenol also affects death receptor distribution in ceramide-enriched membrane platforms which serve to trap and cluster receptor molecules, and facilitates the formation of a death-inducing signaling complex in the cell. To induce apoptosis, resveratrol also activates the ceramide / sphingomyelin pathway, which promotes ceramide generation and the downstream activation of kinase cascades. Resveratrol can activate alternative pathways to cell death such as those leading to autophagy, senescence or mitotic catastrophe. Furthermore, numerous attempts have been made using resveratrol analogs to improve the molecule's ability to block cell proliferation and induce cell death. Moreover, structural modification of natural phenolics is expected to produce analogs that may be useful tools to study the structure-activity relationships. Lastly, in various cancer types, resveratrol behaves as a chemosensitizer that lowers the threshold of cell death induction by classical anticancer agents and counteracts tumor cell chemoresistance.